Oscillations, clocks and segmentation.
Notch signalling molecules, such as the basic helix-loop-helix factors Hes1 and Hes7, periodically change their expression in the presomitic mesoderm, and each cycle of gene expression is associated with somite formation (every two hours in mouse). This cyclic expression is the manifestation of an intrinsic mechanism, called the segmentation clock, which is essential for coordinated somite segmentation. Interestingly, the oscillatory expression of Hes1 is observed in many cell types after serum stimulation, suggesting that this ultradian clock is not unique to presomitic mesoderm cells but widely distributed. This oscillation depends on the negative feedback loop, and once its promoter is constitutively activated, Hes1 seems to start oscillatory gene expression autonomously. Thus, Hes1 acts as a device that transduces a direct current of input into an alternating current, which ticks the hours in many biological systems.